ABSTRACT. Ten species of Saxifraga were collected in Russia and Mongolia, and observed their somatic chromosome numbers.
MATERIALS AND METHODS
Plant materials Ten species of Saxifraga were collected in 11 sites of nine localities in Russia and Mongolia (Fig.  1 , Table 1 ). These plants were brought back to Japan and cultivated in unglazed plant-pots in shade place in the experimental garden of Showa Pharmaceutical University and observed their somatic chromosomes.
Taxonomical treatments followed Czerepanov (1995) , Grubov (2001) and Malyschev (2004) . The voucher specimens were deposited in Funamoto's private herbarium in Showa Pharmaceutical University.
Chromosome observations Fleshly growing root-tip meristematic cells were used. They were cut off 5-10 mm long and pretreated in 2 mM 8-hydroxyquinoline for 4 h at about 20˚C, and then, fixed in 45% acetic acid at about 2˚C for ten min. They were macerated in a mixture of 45% acetic acid and 1N hydrochloric acid (1:1) for 20-23 sec at about 60˚C, and stained with 2% aceto-orcein in a 45% acetic acid moist chamber for about 30 min at room temperature. Slide preparation was made by the conventional aceto-orcein squash method. Slides were faintly heated under an alcohol flame for 1-2 sec before observation. Classification for the chromosome types by the centromeric positions at mitotic metaphase followed Levan et al. (1964) .
RESULTS AND DISCUSSION
Total 66 living plants in ten species of Saxifraga (Table 1) were karyomorphologically studied as follows:
Saxifraga aestivalis Fisch. et C. A. Mey.〔=S. nelsoniana D. Don ssp. aestivalis (Fisch. et C.A. May.) D.A. Webb〕 is distributed in Russia and Mongolia. This species was collected in two localities in mountains along banks of brooks and semi-turfed rock slopes in the Altai Republic, Russia, and was counted commonly the chromosome numbers of 2n=28 in seven plants (Fig. 2a, Table1 ). This chromosome numbers verified the previous counts (Devyatov et al. 1997) , while the other three different chromosome numbers with 2n=30, 56 and ca 60 were previously reported by Belaeva and Siplivinsky (1976) , Zhukova and Petrovsky (1987) , and Devyatov et al. (1997) . Chromosome sizes of this species ranged from 2.4-1.2 µm long and bi-modal decrease in length from the largest to the smallest chromosomes; the largest size chromosome and the second largest size chromosome 
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were 1.3 to 1.4 times as large as the 3rd largest chromosome, and the other 26 chromosomes from the 3rd to the 28th chromosomes showed a mono-modal decrease in chromosome alignment. This bi-modal karyotype might be caused by the Robertosonian chromosome fusion, since S. fusuka var. kikubuki, a close relative of this species had 2n=30 chromosomes and mono-modal karyotype in chromosome alignment (Funamoto and Nakamura 1990) . The chromosome complement had total 43.5 µm long and average 1.55 µm long, and consisted of median-and submedian-centromeric chromosomes ( Fig. 4a ; Table 2 ).
Small dot shaped satellite was rarely observed. Saxifraga manchuriensis (Engl.) Kom. is distributed in Russia, China and Korea. This species was collected in this study in three localities in bank of stream sides on forest floor in Primorye Territory, Russia, and observed commonly the chromosome numbers of 2n=30 in 12 plants (Fig. 2b, Table 1 ). This chromosome number was reported here for the first time. The chromosome numbers of 2n=30~32 were previously reported by Sokolovskaya (1966) . Chromosome sizes of this species ranged from 2.3-1.5 µm long with mono-modal decrease in length from the largest to the smallest chromosomes and total 54.4µm long and average 1.79 µm long. The chromosome complement consisted of median-and sub-mediancentromeric chromosomes ( Fig. 4b ; Table 2 ). Small dot shaped satellite was rarely observed. Saxifraga hieracifolia Waldst. is distributed in Europe, Russia, Mongolia and North America. This species was collected in a locality in high mountain moist meadows in the Altai Republic, Russia, and observed commonly the chromosome number of 2n=114 in two plants (Fig. 2c , Table 1 ). This chromosome number was reported here for the first time. Eight different chromosome numbers from 2n=56 to 120 were previously reported by numerous researchers (e.g., Flovik 1940; Hamel 1953; Johnson and Packer 1968; Suda 1969; Zhukova et al. 1973; Packer and McPherson 1974; Löve and Löve 1975; Murín and Paclová 1979; Zhukova 1982; Zhukova and Petrovsky 1987; Devyatov et al. 1997) . Chromosome sizes of this species ranged from 3.8-1.7µm long with mono-modal decrease in length from the largest to the smallest chromosomes and total 281.6µm long and average 2.47 µm long. The chromosome complement consisted of median-and sub-median-centromeric chromosomes ( Fig.  4c ; Table 2 ). Some small dot shaped satellites was observed.
Saxifraga serotina Sipl. (=S. cortusifolia acut.) is distributed in Far East in Russia. This species was collected on rock caves in sea shore in a locality in Primorye Territory, Russia, and observed commonly the chromosome number of 2n=22 in five plants (Fig. 3a , Table 1 ). The chromosome number of this species verified the previous report (Wakabayashi 1973) . Chromosome sizes of this species ranged from 2.7-1.2 µm long with mono-modal decrease in length from the largest to the smallest chromosomes and total 39.2µm long with average 1.78 µm long. The chromosome complement consisted of median-and sub-median-centromeric chromosomes ( Fig.  5a ; Table 2 ). Small dot shaped satellites were rarely observed.
Saxifraga hirculus L. is distributed in Europe, Caucasus, Middle and Central Asian mountains, Russia, Mongolia, China and North America. This species was collected in three localities in high mountain moist meadows and moss-covered river banks in Altai Republic in Russia and Bayan-Ulgii Province in Mongolia, and observed commonly the chromosome numbers 2n=16 in 17 plants (Fig. 3b, Table 1 ). This chromosome number verified the previous chromosome counts (e.g., Mosquin and Hayley 1966; Zhukova 1980; Zhukova and Petrovsky 1987) . The other chromosome number of 2n=32 was previously reported by many workers (e.g., Petrovsky 1980, 1987; Petrovsky and Zhukova 1981; Funamoto et al. 2001) . Respective chromosome size of this species ranged from 5.9-3.5 µm long with mono-modal decrease in length from the largest to the smallest chromosomes and total chromosome size was 69.5 µm long and average 4.34 µm long. The chromosome complement of the species consisted of median-and sub-median-centromeric chromosomes ( Fig. 5b; Table 2 ). Small dot shaped satellites were rarely observed.
Saxifraga flagellaris Willd. ex Sternb. is distributed in Russia, China and Mongolia. Two plants of this species were collected in a locality in high mountain stone and rock debris fields in the Altai Republic, Russia, and had commonly the chromosome number of 2n=32 (Fig. 3c , Table 1 ). This chromosome number verified the previous counts (Mosquin and Hayley 1966; Hedberg 1967) . Chromosome sizes of this species at metaphase ranged from 4.5-1.8 µm long with mono-modal decrease in length from the largest to the smallest chromosomes and total 98.7µm long with average 3.09 µm long. The chromosome complement consisted of median-and sub-mediancentromeric chromosomes ( Fig. 5c ; Table 2 ). Small dot shaped satellites were rarely observed.
Saxifraga sibilica L. is distributed in Balkan Peninsula, Caucasus, Russia, Middle and Central Asia, and Mongolia. Five plants of this species was collected in two sites of a locality in high mountain stone and rock debris fields in the Altai Republic, Russia, and showed commonly the chromosome numbers of 2n=48 for the first time ( Fig. 3d and e, Table 1 ). The chromosome numbers of 2n=16, 20, 26 and 28 chromosomes were previously reported by Murín et al. (1984) , Zhukova and Petrovsky (1987) , Gagnidze et al. (1997), and Funamoto et al. (1998) . Chromosome sizes of this species ranged from 1.3-0.8 µm long with mono-modal decrease in length from the largest to the smallest chromosomes and had total 49µm long and average 1.02 µm long. The chromosome complement consisted of median-and sub-median-centromeric chromosomes ( Fig. 5d ; Table 2 ). No sat-chromosome was observed.
Saxifraga cernua L. is widely distributed in alpine, sub-alpine and sub-arctic regions in northern hemisphere. Among the plants of the species collected in two localities in high mountains on rocky moss-covered river banks, and stone and rock debris fields in the Altai mountains in Russia and Mongolia, three plants collected in the Mongolian Altai showed the chromosome number of 2n=48 and five plants collected in the Russian Altai showed the chromosome number of 2n=48 and 60 (Fig. 3f to i, Table 1 ) that verified the previous counts (Zhukova 1982; Zhukova and Petrovsky 1987) . This species has displayed previously 17 different chromosome numbers from 2n=24 to 72 by many workers (e.g., Mosquin and Hayley 1966; Hedberg 1967; Johnson and Packer 1968; Zhukova 1968 Zhukova , 1969 Zhukova , 1980 Mulligan and Porsild 1969; Petrovsky 1971, 1976; Zhukova and Tikhonova 1971; Zhukova et al. 1973; Packer and McPerson 1974; Engelskjon 1979; Löve and Löve 1982; Funamoto and Nakamura 1996) . The plant which contained the chromosome number of 2n=48 showed the chromosome sizes ranged from 1.4-0.8 µm long with mono-modal decrease in length from the largest to the smallest chromosomes and total 50µm long with average 1.04 µm long. The chromosome complement with the chromosome number of 2n=48 consisted of median-and sub-median-centromeric chromosomes ( Fig. 5e; Table 2 ). No sat-chromosome was observed. The plants of the chromosome number of 2n=60 showed the chromosome sizes ranged from 1.5-0.9 µm long with mono-modal decrease in length from the largest to the smallest chromosomes and total 71.8µm long with average 1.2 µm long. The chromosome complement wuth the chromosome number of 2n=60 consisted of median-and sub-mediancentromeric chromosomes ( Fig. 5f ; Table 2 ). No satchromosome was observed.
Saxifraga oppositifolia L. is distributed in Europe, Asia and North America. This species was collected in a locality in high mountain stone and rock debris fields in the Altai Republic, Russia, and was observed commonly the chromosome number of 2n=28 in two plants (Fig. 3j , Table 1 ). This chromosome number was firstly reported here. The other chromosome numbers such as 2n=26, 52 and 56 found in this species were reported previously by many authors (e.g., Flovik 1940; Löve and Löve 1951; Packer 1964; Mosquin and Hayley 1966; Johnson and Packer 1968; Hedberg 1967; Petrovsky 1980, 1987; Petrovsky and Zhukova 1981; Zhukova 1982; Chapman 1995) . Chromosome sizes of this species at metaphase ranged from 3.1-1.3 µm long. A mono-modal decrease in length from the largest to the smallest chromosomes at metaphase was seen. Total chromosome size of this species was 56.1µm long, and average chromosome size was 2.01 µm long. The chromosome complement of this species at metaphase consisted of either median-or submedian-centromeric chromosomes ( Fig. 5g; Table 2 ). Small dot shaped satellites were rarely observed.
Saxifraga terektensis Bunge is distributed in Russia and Mongolia. This species was collected in three sites in one locality in high mountain stone and rock debris fields in the Altai Republic, Russia, and showed commonly the chromosome numbers of 2n=70 in six plants ( Fig. 3k and l, Table 1 ). This chromosome number was reported here for the first time. Chromosome sizes of this species ranged from 1.7-0.7 µm long with mono-modal decrease in length from the largest to the smallest chromosomes. Total chromosome length of this species at metaphase was 80.1µm long and average chromosome size at metaphase was 1.14 µm long. The chromosome complement consisted of median-and sub-median-centromeric chromosomes ( Fig. 5h; Table 2 ). No sat-chromosome was observed.
Thus, Saxifraga was observed not only in ecological and species diversities but also in chromosome quantity. Cytological characters were not correlated with taxonomic treatments.
